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,QWURGXFWLRQ
6LQFH UHVHDUFK DQG GHYHORSPHQW 5	' LV DQ HQJLQH RI FRPSHWLWLYHQHVV LPSOHPHQWDWLRQRI WKH VFLHQWLILF
ILQGLQJV LV RI FUXFLDO LPSRUWDQFH LQ DFKLHYLQJ HFRQRPLF UHFRYHU\ DQG PDLQWDLQLQJ HFRQRPLF JURZWK ERWK
QDWLRQDOO\ DQG UHJLRQDOO\$OWKRXJK WKH WULDG UHVHDUFK  GHYHORSPHQW  LQQRYDWLRQ RZQV FHQWUDO SODFH LQ WKH
HFRQRPLFGHYHORSPHQWVWUDWHJ\LQ5RPDQLDDVZHOODVDSULPHSRVLWLRQLQWKHUHJLRQDOGHYHORSPHQWSROLFLHV
WKHWHUULWRULDOLQIUDVWUXFWXUHIRU5	'DQGLQQRYDWLRQLVSRRUO\GHYHORSHGDQGLWVLPSDFWRQORFDOGHYHORSPHQWLV
OLPLWHG6RPHRIWKHNH\LVVXHVWKDWKLQGHUWKHUHVHDUFKGHYHORSPHQWDQGLQQRYDWLRQLQ5RPDQLDQDWLRQDOO\DQG
UHJLRQDOO\ LQFOXGH ORZ LQYROYHPHQW RI HFRQRPLF DJHQWV LQ UHVHDUFK DQG LQQRYDWLRQ DFWLYLWLHV DV ZHOO DV
LQVXIILFLHQW IXQGLQJ RI UHVHDUFK RXW RI SXEOLF IXQGV ZHDN FDSDFLW\ WR DEVRUE UHVHDUFK UHVXOWV LQ HFRQRP\
WHFKQRORJLFDOO\RXWGDWHG5	'LQIUDVWUXFWXUHDQGXQGHUGHYHORSHGWHFKQRORJ\DQGLQQRYDWLRQWUDQVIHUVHUYLFHV
ZHDNVFLHQWLILFFRRSHUDWLRQDQGOLWWOHWHFKQRORJLFDOLQWHJUDWLRQLQ(XURSHDQGZRUOGZLGH
$QLPSRUWDQWJRDORISRVWFULVLVGHYHORSPHQWSURJUDPVVKRXOGEHWRIRVWHULQQRYDWLRQDQGGLYHUVLI\WKHORFDO
HFRQRPLHV YLD ERRVWLQJSULYDWH LQYHVWPHQWV LQ5	' WR DFKLHYH V\QHUJ\EHWZHHQ UHVHDUFK LQVWLWXWHV DQG WKH
QHHGV RI ORFDO FRPPXQLWLHV WR VWLPXODWH LQQRYDWLYH DFWLYLWLHV DQG WHFKQRORJ\ WUDQVIHU IURP XQLYHUVLWLHV DQG
UHVHDUFKFHQWUHVWRWKHSURGXFWLRQVHFWRUDQGWRDFFHOHUDWHWKHDSSOLFDWLRQRILQQRYDWLRQVLQWKHFXUUHQWDFWLYLWLHV
RIHQWHUSULVHVVRWKDWWKH\DFTXLUHEHWWHUWHFKQRORJLHVDQGLPSURYHWKHPDQXIDFWXULQJSURFHVV,QWKLVFRQWH[W
SROLF\PDNHUVZRXOGEHQHILWIURPEHWWHUNQRZOHGJHRIWKHIDFWRUVWKDWLQIOXHQFHWKHUHJLRQDO5	'LQYHVWPHQWV
DVZHOODVRI WKHPHFKDQLVPVE\ZKLFK UHVHDUFKGHYHORSPHQWDQG LQQRYDWLRQGHWHUPLQHHFRQRPLFJURZWKRI
UHJLRQVDQGKHOSUHGXFHHFRQRPLFDQGVRFLDOGLVSDULWLHV7KHQHHGWRH[SORUH5	'LQWHQVLW\IURPDWHUULWRULDO
SHUVSHFWLYHLVJLYHQE\WKHSHUVLVWHQFHRIKLJKUHJLRQDOGLVSDULWLHVLQ5	'DFWLYLW\LQ5RPDQLDHYHQLQSHULRGV
RIHFRQRPLFJURZWKRUFRQYHUJHQFH0RUHRYHUWKHDOUHDG\VL]HDEOHLQWHUDQGLQWUDUHJLRQDOJDSVLQUHVHDUFK
GHYHORSPHQWDQGLQQRYDWLRQDFWLYLWLHVFRQWLQXHGWRGHHSHQLQUHFHQW\HDUVDPLGQHJDWLYHGHYHORSPHQWVFDXVHG
E\WKHHFRQRPLFFULVLV
%DVHGRQWKHVHFRQVLGHUDWLRQVRXUREMHFWLYHLVWRLQYHVWLJDWHLQWHUUHJLRQDOGLIIHUHQFHVLQ5	'LQYHVWPHQWV
DQGWKHLUHFRQRPLF LPSDFW LQ5RPDQLDIRFXVLQJRQWKHIDFWRUVRI5	'LQWHQVLW\RQWKHDVVXPSWLRQWKDW WKH
DELOLW\WRDWWUDFWUHVHDUFKIXQGVDVZHOODVWKHVXFFHVVLQWUDQVSRVLQJWKHVFLHQWLILFNQRZOHGJHLQWRLQQRYDWLRQ
DQGHFRQRPLFJURZWKGHSHQGVRQWKHVSHFLILFHFRQRPLFODQGVFDSHRIHDFKUHJLRQ
/LWHUDWXUHUHYLHZ
/RWVRIVWXGLHVKDYHEHHQGHGLFDWHGWRLQWHUUHJLRQDOUHVHDUFKGHYHORSPHQWDQGLQQRYDWLRQLPEDODQFHVDQG
WRWKHXQGHUO\LQJIDFWRUVEXWHPSLULFDODWWHPSWVWRH[SODLQWKHVHGLIIHUHQFHVKDYHIDLOHGVRIDULQILQGLQJDFOHDU
LPSDFWRIORFDWLRQRQLQQRYDWLRQDFWLYLW\'HPLUEDJDQG*ODLVWHU2QHPDMRUH[SODQDWLRQIRUWKLVIDLOXUH
FRXOGEHWKHODFNRIDSSURSULDWHLQIRUPDWLRQ'HWDLOHGUHJLRQDOGDWDRQ5	'LQQRYDWLRQDQGUHODWHGIDFWRUVDUH
XVXDOO\DEVHQWIURPRIILFLDOVWDWLVWLFVDQGSURYLGHGWKDWVXFKLQIRUPDWLRQH[LVWVLWLVQRWFXUUHQWO\DYDLODEOHIRU
HPSLULFDOUHVHDUFK
6LQFH WKH LQYHVWPHQWV LQ5	'DUHDPRQJ WKHNH\IDFWRUV LQSURPRWLQJSURGXFWLYLW\DQGHFRQRPLFJURZWK
DQG GHYHORSPHQWPDQ\ VWXGLHV LQ WKH OLWHUDWXUH FRQFOXGHG WKDW DQ\ UHJLRQ LQYHVWLQJ DGHTXDWH UHVRXUFHV DQG
XQGHUWDNLQJ HIIHFWLYH 5	' DFWLYLW\ FDQ HQKDQFH HFRQRPLF JURZWK 0DORQH\ DQG 5RGULTXH] &ODUH 
:DQJ$ORQJVLGHWKHLUWUDGLWLRQDOIXQFWLRQLQLQQRYDWLRQFUHDWLRQ5	'LQYHVWPHQWVDUHDOVRLPSRUWDQW
IRU WHFKQRORJ\ WUDQVIHU DQG VXFFHVVIXO DVVLPLODWLRQ RI LQQRYDWLRQV *ULIILWK HW DO  ,Q FRQWUDVW VRPH
DXWKRUVH[SUHVVHGUHVHUYHVDERXWWKHLQIDOOLELOLW\RIWKHFRUUHODWLRQEHWZHHQLQYHVWPHQWVLQ5	'DQGHFRQRPLF
JURZWK VWUHVVLQJ WKDW RQH PXVW DOVR FRQVLGHU WKH DELOLW\ RI WKH UHJLRQ WR FRQYHUW NQRZOHGJH LQWR JURZWK
GHSHQGLQJ RQ WKH H[LVWHQFH RI D VRFLRHFRQRPLF HQYLURQPHQW FRQGXFLYH WR LQQRYDWLRQ DQG HQWUHSUHQHXUVKLS
HJ6WHUODFFKLQL$PRQJWKHPDLQIDFWRUVWKDWLQIOXHQFHWKHVL]HRIUHJLRQDOLQYHVWPHQWVLQ5	'WKHUH
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DUHWKHGHYHORSPHQW OHYHOSUR[LHGE\UHJLRQDO*'3SHUFDSLWD WKHVSHFLILFHQGRZPHQWZLWKKXPDQFDSLWDO
HVSHFLDOO\5	'SHUVRQQHOWKHEXVLQHVVFOLPDWHDQGWKHUHJLRQDOSROLFLHV6WHUODFFKLQL:DQJ
0DQ\ DXWKRUV KDYH VKRZQ WKDW ZHDOWK\ UHJLRQV FDQ EHQHILW LQ D JUHDWHU H[WHQW IURP WKHLU 5	' DQG
LQQRYDWLRQ UHVXOWVZKLOHSRRUHU UHJLRQVZRXOGEHIDYRXUHGE\ LPLWDWLRQDQGDOVR WKDW WKHSURSHQVLW\ WRZDUGV
KLJKLQWHQVLW\RI5	'LVVSHFLILFWRUHJLRQVWKDWKDYHH[FHHGHGDFHUWDLQOHYHORIGHYHORSPHQW$QRWKHUEDVLF
DVVXPSWLRQLQWKHOLWHUDWXUHRQ5	'LQYHVWPHQWVLVWKDWLQQRYDWLRQLVVWLPXODWHGE\VSDWLDOSUR[LPLW\RIRWKHU
DFWRUVZRUNLQJLQWKHVDPHRULQDUHODWHGILHOGDQGE\WKHDYDLODELOLW\RIVSHFLILFLQSXWVUHTXLUHGWRXQGHUWDNH
UHVHDUFKDQGLQQRYDWLRQDFWLYLW\)ULWVFK
5	'EDVHGPRGHOV RI JURZWK UHYHDOHG WKH OLQN EHWZHHQ WKH WKH SURSHQVLW\ WR LQYHVW LQ UHVHDUFK DQG WKH
SURSRUWLRQVRIWKHHFRQRP\WKHODUJHUHJLRQVKDYLQJZLGHPDUNHWVDQGODUJHUHVRXUFHVDUHPRUHPRWLYDWHGWR
SHUIRUP UHVHDUFK DFWLYLWLHV ZKLFK LQ WXUQ IRVWHU WKHLU HFRQRPLF JURZWK 5RPHU  +LJKHU LQFRPHV
DYDLODEOHLQZHDOWK\UHJLRQVSURYLGHFXVWRPHUVDQLQFHQWLYHWRVHHNWRSTXDOLW\DQGGLIIHUHQWLDWHGSURGXFWVWKDW
DUH WKH UHVXOWRI LQWHQVLYH5	'DFWLYLWLHV 0DUNXVHQ$OO WKLV OHDGV WRDKLJKFRUUHODWLRQEHWZHHQSHU
FDSLWDH[SHQGLWXUHVRQ5	'DQG*'3SHUFDSLWD WKHUHIRUHPRVWHPSLULFDOVWXGLHVRQ5	'DGGUHVV*'3SHU
FDSLWDDVDQHVVHQWLDOIDFWRURILQIOXHQFH%UDFRQLHU+XDQG0DWKHZV
2WKHULQIOXHQFHIDFWRUVFRPPRQO\LQFOXGHGLQHPSLULFDOUHVHDUFKDUHSDWHQWSURWHFWLRQVHFWRUDOVWUXFWXUHRI
WKHHFRQRP\UHVHDUFKLQIUDVWUXFWXUHVL]HRIILUPVDQGLQWHUQDWLRQDOIORZVRIWHFKQRORJ\)XUPDQHWDO
%KDWWDFKDU\DDQG%ORFK%HFNHU DQG3DLQ:DQJ  LQYHVWLJDWHG WKHGHWHUPLQDQWVRI5	'
LQYHVWPHQWV DWQDWLRQDO OHYHO IRFXVLQJRQ WKH UROHRISURWHFWLRQ WKURXJKSDWHQWV WHFKQRORJ\ WUDQVIHU WKURXJK
LQWHUQDWLRQDO WUDGH DQG)', DVZHOO DV HFRQRPLFJURZWK LQ DGGLWLRQ WR HOHPHQWV VXFK DVKXPDQFDSLWDO DQG
QXPEHURIVFLHQWLVWV
(PSLULFDOVWXGLHVVKRZWKDW5	'DFWLYLWLHVSDWHQWVDQGSURGXFW LQQRYDWLRQVWHQGWRKDYHVWURQJWHUULWRULDO
FRQFHQWUDWLRQEXWWKHUHLVDFRQWURYHUV\UHJDUGLQJWKHW\SHRIFRQFHQWUDWLRQPRUHVSHFLDOL]HGRUGLYHUVLILHG±
FRQGXFLYH WR LQQRYDWLRQ +RUQ\FK DQG 6FKZDUW]  7KHUHIRUH WKH VSHFLDOL]DWLRQ LQ 5	' DQG DOVR
WHFKQRORJLFDOVSHFLDOLVDWLRQDUHRWKHUVLJQLILFDQWIDFWRUVRILQIOXHQFHDGGUHVVHGLQHPSLULFDOUHVHDUFK
0DQ\ VWXGLHV WKDW DQDO\VHG UHJLRQDO YDULDWLRQV LQ5	' LQWHQVLW\KDGXVHGNH\ LQGLFDWRUV VXFK WRWDO5	'
H[SHQGLWXUHV *(5' RU FRPSDQLHV¶ VSHQGLQJ IRU 5	' %(5' UHODWLYH WR UHJLRQDO *'3 7KHLU ILQGLQJV
LQGLFDWH ODUJH WHUULWRULDO GLVSDULWLHV LQ UHVHDUFK DFWLYLWLHV DW (8 OHYHO HJ *LDQQLWVLV DQG .DJHU 
6LJQLILFDQWUHJLRQDOGLVSDULWLHVLQWHUPVRI5	'SRWHQWLDODQGDFWLYLW\H[LVWLQ5RPDQLDDVZHOOWKHODUJHVWSDUW
RILWV5	'UHVRXUFHVLVFRQFHQWUDWHGLQ%XFKDUHVW,OIRYUHJLRQ52,112DQG0LWUXĠHWDO
1HYHUWKHOHVV5RPDQLDLVVWLOOODFNLQJDVWURQJ5	'SROLF\WRDGGUHVVVXFKGLVSDULWLHV6DQGX'H5RVD
HWDODOWKRXJKWKHQDWLRQDOLQQRYDWLRQVWUDWHJ\VWDWHVWKHQHHGWRERRVWGHYHORSPHQWDQGFRPSHWLWLYHQHVV
DWUHJLRQDODQGORFDOOHYHOVDVZHOO*RYHUQPHQWRI5RPDQLD7KHODFNRIFRRUGLQDWLRQEHWZHHQQDWLRQDO
DQGUHJLRQDOSROLF\LVRQHRIWKHPDLQIDFWRUVOLPLWLQJWKHHIIHFWLYHQHVVRIORFDOLQQRYDWLRQSROLF\LQ5RPDQLD
5DQJD
0RGHOYDULDEOHVDQGGDWD
7KHPRGHOWREHHVWLPDWHGDGGUHVVHVWKHUHJLRQDO5	'LQWHQVLW\QDPHO\WKHWRWDO5	'VSHQGLQJ*(5'
UDWLR LQ UHJLRQDO*'3 DV WKH HQGRJHQRXVYDULDEOH7KHPDLQGHWHUPLQDQWVRI5	' LQWHQVLW\ LQFOXGHG LQ WKH
PRGHODUHUHJLRQDO*'3FDSLWDDVDSUR[\IRUWKHGHYHORSPHQWOHYHODVZHOODVWKUHHPHDVXUHVRIWHFKQRORJLFDO
VSHFLDOLVDWLRQ LQ WHUPVRI HPSOR\PHQW VWUXFWXUH+7(&+HPSOR\PHQW LQKLJK DQGPHGLXPKLJKWHFKQRORJ\
LQGXVWULHV /7(&+ HPSOR\PHQW LQ ORZ DQGPHGLXP ORZ WHFKQRORJ\ LQGXVWULHV .,6(59 HPSOR\PHQW LQ
NQRZOHGJHLQWHQVLYH VHUYLFHV 2WKHU FRQWURO YDULDEOHV DUH WKH JURVV IL[HG FDSLWDO IRUPDWLRQ *)&) WKDW
FDSWXUHV IL[HG FDSLWDO LQYHVWPHQWV WKH QXPEHU RI SDWHQW DSSOLFDWLRQV 3$7(17 UHODWLYH WR SRSXODWLRQ WKH
KXPDQUHVRXUFHVIRUVFLHQFHDQGWHFKQRORJ\+567UDWLRWRWRWDOHPSOR\HGSRSXODWLRQDQGWKHHPSOR\PHQW
UDWH(03/DOOPHDVXUHGDWUHJLRQDOOHYHO1876
67 Zizi Goschin /  Procedia Economics and Finance  15 ( 2014 )  64 – 70 
7KH VWDUWLQJ SRLQW LV WR VLPSO\FRPELQH WKH VSDWLDO DQG WLPHVHULHV GDWD SRROHG 2UGLQDU\ /HDVW 6TXDUHV
PRGHO32/6
yit = ȕ0 + Ȉjȕj Xjit + eitIRUi UHJLRQVDQGt    
ZKHUHyit±GHSHQGHQWYDULDEOHREVHUYHGIRUUHJLRQiLQ\HDUtXjit LQGHSHQGHQWYDULDEOHjREVHUYHGIRUUHJLRQi
LQ\HDUtȕ0±FRPPRQFRQVWDQWIRUDOOUHJLRQVeit ±HUURUWHUP
7KH XVH RI D SDQHO GDWD PRGHO DOORZV IRU D IXUWKHU LQGHSWKV H[SORUDWLRQ RI WKH UHJLRQDO XQREVHUYHG
FKDUDFWHULVWLFVEDVHGRQ WZRDGGLWLRQDO VSHFLILFDWLRQV :RROGULGJH  IL[HG DQG UDQGRPHIIHFWVPRGHO
$VVXPLQJ WKH H[LVWHQFH RI WLPHLQYDULDQW UHJLRQDO FKDUDFWHULVWLFV ZH ZLOO XVH D IL[HG HIIHFWV PRGHO )(
LPSO\LQJGLIIHUHQWȕ0iYDOXHVRIWKHFRQVWDQWȕ0IRUHDFKUHJLRQi
yit = ȕ0i + Ȉjȕj Xjit + eiti DQGt      
ZKHUHȕ0iLVWKHLQGLYLGXDOWLPHLQYDULDQWXQREVHUYHGHIIHFWIRUUHJLRQi7KHLQGLYLGXDOHIIHFWVFDSWXUHFRQVWDQW
UHJLRQDOFKDUDFWHULVWLFVZKLFKPD\LPSDFW5	'LQYHVWPHQWVVXFKDVVSHFLILFUHJLRQDOSROLFLHVLQVFLHQFHDQG
WHFKQRORJ\HQWUHSUHQHXUVKLSOLQNVEHWZHHQUHVHDUFKLQVWLWXWHVXQLYHUVLWLHVDQGEXVLQHVVHV ORFDOSRWHQWLDOIRU
UHVHDUFK DQG LQQRYDWLRQ HWF:H ZLOO IXUWKHU WHVW IRU3RROHG 2/6UHJUHVVLRQ DJDLQVW WKH IL[HG HIIHFWPRGHO
XVLQJERWK)DQGFVWDWLVWLFV
)LQDOO\WKHUDQGRPHIIHFWVPRGHO5(FRQVLGHUVWKHFRQVWDQWDVDUDQGRPYDULDEOHKDYLQJWKHPHDQ ȕ0DQG
UHJLRQDOUDQGRPGHYLDWLRQVIURPWKDWPHDQ&RQVHTXHQWO\WKHUDQGRPHIIHFWVPRGHOVSHFLILFDWLRQ
yit = ȕ0 + Ȉjȕj Xjit + uiti DQGt      
DVVXPHVFRPSRVLWHHUURUVuit = İi + eitZKHUHİiLVUHJLRQ¶ViVSHFLILFHUURUJHQHUDWLQJDGLIIHUHQWUHJLRQDOYDOXH
RIWKHFRQVWDQWDQGHitLVWKHXVXDOHUURURIWKHUHJUHVVLRQPRGHO+DXVPDQWHVWKDYHWREHIXUWKHUHPSOR\HGWR
GHWHUPLQHZKLFKLVWKHVWDWLVWLFDOO\EHVWPRGHOUDQGRPIL[HGHIIHFWV
7KHGDWDVHWXVHGWRHVWLPDWHWKHPRGHOVFRPELQHVWHUULWRULDOGDWDWKHHLJKWGHYHORSPHQWUHJLRQVRI
5RPDQLDZLWK WLPHVHULHVGDWD :H OLPLWHG WKH WLPH LQWHUYDOXQGHUFRQVLGHUDWLRQ WRDSHULRGRI
FRQVWDQWDQGUHODWLYHO\UDSLGHFRQRPLFJURZWKLQRUGHUWRFDSWXUHWKHVSHFLILF5	'LQYHVWPHQWV¶GHWHUPLQDQWV
FKDUDFWHULVWLF IRU HFRQRPLF ERRP $ ORQJHU WLPHVSDP LQFOXGLQJ WKH UHFHVVLRQ SHULRG FRXOG LQGXFH
HQGRJHQHLW\DQGFRXOGDOWHUWKHUHVXOWV7KHPDLQGDWDVRXUFHIRUDOOYDULDEOHVZDVWKH(XURVWDWRQOLQHGDWDEDVH
7KH FRUUHODWLRQ PDWUL[ RI WKH PRGHO VKRZV WKDW UHJLRQDO UHVHDUFK LQWHQVLW\ FRUUHODWHV UREXVWO\ ZLWK WKH
GHYHORSPHQWOHYHOSUR[LHGE\*'3FDSLWDDVZHOODVZLWKWKHHPSOR\PHQWLQNQRZOHGJHLQWHQVLYHVHUYLFHVWKH
KXPDQUHVRXUFHVIRUVFLHQFHDQGWHFKQRORJ\WKHSDWHQWVDQGWKHJURVVIL[HGFDSLWDOIRUPDWLRQ$QRWKHUGLUHFW
DOWKRXJKPXFKZHDNHUOLQNFRQFHUQVWKHHPSOR\PHQWUDWHZKLOHWKHHPSOR\PHQWLQLQGXVWULDODFWLYLWLHVRIORZ
DQG PHGLXPORZ WHFKQRORJLFDO OHYHO LV QHJDWLYHO\ FRUUHODWHG ZLWK 5	' LQWHQVLW\ ,Q FRQWUDVW WR VRPH (8
VWXGLHV HJ +HLGHQUHLFK  RXU GDWD LQGLFDWH ODFN RI FRPSOHPHQWDULW\ EHWZHHQ DGYDQFHG DQG ORZ
WHFKQRORJLHV HPSOR\PHQW LQ KLJKWHFK DQG PHGLXPKLJK LQGXVWULHV GRHV QRW FRUUHODWH ZLWK HPSOR\PHQW LQ
LQGXVWULDO DFWLYLWLHV RI ORZ DQG PHGLXPORZ WHFKQRORJ\ QHLWKHU ZLWK HPSOR\PHQW LQ NQRZOHGJHLQWHQVLYH
VHUYLFHV 7KLV VLJQDOV DQ HYROXWLRQ WRZDUGV UHJLRQDO WHFKQRORJLFDO VSHFLDOLVDWLRQ LQ 5RPDQLD UDWKHU WKDQ DQ
HTXDOGHYHORSPHQWRIDFWLYLWLHVKDYLQJGLIIHUHQWWHFKQRORJLFDOOHYHOV




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5HVXOWV
7KHPRGHOVVSHFLILHGLQHTXDWLRQV±ZHUHHVWLPDWHGLQ(9LHZVDQG\LHOGWKHUHVXOWVGLVSOD\HGLQ
7DEOH
Table 1. Coefficients’ estimations 
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 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2EVHUYDWLRQV   
(IIHFWVSURE
FURVVVHFWLRQ)
FURVVVHFWLRQF
 


+DXVPDQFSURE   
5VTXDUHG   
)VWDWLVWLFSURE   
a)Ordinary Least Squares (OLS) regression; b)Generalized Least Squares (GLS) regression. 
*** p<1%; ** p<5%; p<10%. 
Source: author’s processing 
7KHVH UHVXOWV LQGLFDWH WKDW UHJLRQDO5	' LQWHQVLW\ LV SRVLWLYHO\ GHWHUPLQHG E\ VSHFLDOLVDWLRQ LQ LQGXVWULDO
DFWLYLWLHV RI KLJK DQG PHGLXPKLJK WHFKQRORJLFDO OHYHO DV ZHOO DV VSHFLDOLVDWLRQ LQ NQRZOHGJHLQWHQVLYH
VHUYLFHVZKLOHDODUJHVKDUHRIORZWHFKQRORJLFDOOHYHOLQGXVWULDODFWLYLWLHVH[HUWVVLJQLILFDQWQHJDWLYHLQIOXHQFH
,QDEURDGHUVHQVHUHJLRQDOHFRQRPLFVSHFLDOLVDWLRQLVDPDMRUIDFWRURILQIOXHQFHIRU5	'LQWHQVLW\DVZHOODV
IRUWKHHFRQRPLFSHUIRUPDQFHRIWKHGHYHORSLQJUHJLRQV
7KHWKUHHYDULDEOHVWKDWFRQYH\WKHUHJLRQDOVSHFLDOLVDWLRQW\SRORJ\+7(&+/7(&+.,6(59KDYHKLJK
VWDWLVWLFDOVLJQLILFDQFHDQGWKHHVWLPDWHGFRHIILFLHQWVKDYHWKHH[SHFWHGVLJQ7KHGHYHORSPHQWOHYHORIUHJLRQV
FDSWXUHGE\*'3SHUFDSLWDKDVDVLJQLILFDQWSRVLWLYHLQIOXHQFHRQWKHHQGRJHQRXVYDULDEOHZKLOHWKHSDWHQWV
DQGWKHJURVVIL[HGFDSLWDOIRUPDWLRQVHHPWRH[HUWDVWDWLVWLFDOO\QRQVLJQLILFDQWHIIHFW'LIIHUHQFHVEHWZHHQWKH
WKUHHPRGHOVRQWKHGHWHUPLQDQWVRI5	'LQYHVWPHQWVRFFXUPDLQO\ZLWKUHJDUGWRHPSOR\PHQWLQGLFDWRUV7KH
HPSOR\PHQW UDWH RI WKH ODERU IRUFH E\ UHJLRQ LV VLJQLILFDQW RQO\ IRU WKH PRGHO ZLWK IL[HG HIIHFWV DQG WKH
FRHIILFLHQWRIWKLVYDULDEOHEHDU¶VQHJDWLYHVLJQVXJJHVWLQJDVXEVWLWXWLRQHIIHFW5	'DQGLQQRYDWLRQIDFLOLWDWH
SURGXFWLYLW\ LQFUHDVHV E\ UHGXFLQJ WKH QHHG IRU ODERU DVVXPLQJ FRQVWDQW RXWSXW DQG IXUWKHU ORZHULQJ WKH
HPSOR\PHQWUDWH$VUHJDUGVODERUUHVRXUFHVIRU5	'WKHHVWLPDWHGFRHIILFLHQWKDVWKHH[SHFWHGSRVLWLYHVLJQ
LQDOOWKUHHYDULDQWVDOWKRXJKWKHYDULDEOHLVQRWVLJQLILFDQWIRUWKHIL[HGHIIHFWVPRGHO
3DWHQWV DUH D VLJQLILFDQW YDULDEOH LQ DOO WKUHHPRGHOV EXW WKH FRHIILFLHQW LV QHJDWLYH VXJJHVWLQJ WKDW SDVW
VFLHQWLILFVXFFHVVHVH[SUHVVHGLQWHUPVRISDWHQWDSSOLFDWLRQVZRXOGQRWDXWRPDWLFDOO\DWWUDFWQHZLQYHVWPHQWV
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LQ UHVHDUFK 7KH5	' DFWLYLW\ KDV DPXFK KLJKHU OHYHO RI ULVN WKDQ FRPPRQ LQYHVWPHQWV DQG GHVSLWH KLJK
SRWHQWLDO UHZDUGV LQ WHUPV RI LQQRYDWLRQ DQG GHYHORSPHQW DGGLWLRQDO ILQDQFLDO UHVRXUFHV IRU 5	' GR QRW
JXDUDQWHHVDWLVI\LQJRXWFRPHV
,WLVQHFHVVDU\WRWHVWLIWKHLQLWLDOSRROHGPRGHOLVOHVVJRRGWKDQWKHPRGHOZLWKIL[HGHIIHFWV)(,QWKLV
UHVSHFWERWKWKH)VWDWLVWLFDQGWKHFVWDWLVWLFLQGLFDWHWKDWZHVKRXOGUHMHFWQXOOK\SRWKHVLVRI]HURLQGLYLGXDO
HIIHFWV7KHUHVXOWFRUUHVSRQGVWRRXUH[SHFWDWLRQVEDVHGRQSUHOLPLQDU\VWDWLVWLFDODQDO\VLVRQKHWHURJHQHLW\
RFFXUULQJ DPRQJ5RPDQLDQ UHJLRQV ,Q DGGLWLRQ WR LQGLYLGXDO VSDWLDO HIIHFWVZH DOVR WHVWHG WHPSRUDO HIIHFWV
ZKLFK ZHUH UHMHFWHG E\ WKH DSSURSULDWH VWDWLVWLFDO WHVWV 7KLVPD\ LQGLFDWH WKDW WKH SHULRG  XQGHU
FRQVLGHUDWLRQ ZDV QRW PDUNHG E\ VLJQLILFDQW FKDQJHV LQ UHJLRQDO SROLFLHV RQ UHVHDUFK GHYHORSPHQW DQG
LQQRYDWLRQ
7KHFRHIILFLHQWRIGHWHUPLQDWLRQ5VTXDUHGDGMXVWHGVKRZVDYHU\JRRGILWIRUDOOWKUHHPRGHOVZLWK
RI5	'LQWHQVLW\H[SODLQHGE\WKHYDULDEOHVLQWKHPRGHOV
:H IXUWKHU KDYH WR FRPSDUH WKH PRGHOV ZLWK IL[HG HIIHFWV )( DQG UDQGRP HIIHFWV 5( E\ UXQQLQJ D
+DXVPDQWHVW7KHQXOOSUREDELOLW\LQGLFDWHGE\WKHWHVWSRLQWVWRWKHIL[HGHIIHFWVPRGHODVDEHWWHUFKRLFHWKXV
VXSSRUWLQJ WKH K\SRWKHVLV RI WKH H[LVWHQFH RI RPLWWHG LQGLYLGXDO HIIHFWV WKDW LQIOXHQFH WKH 5	' LQYHVWPHQW
PHFKDQLVP0RUHVSHFLILFDOO\WKHUHLVWLPHLQYDULDQWUHJLRQDOLQGLYLGXDOLW\LQ5	'DQGLQQRYDWLRQGHWHUPLQHG
E\ ERWK TXDQWLWDWLYH DQG TXDOLWDWLYH IDFWRUV VXFK DV WKH VSHFLILF UHJLRQDO 5	' SRWHQWLDO WKH H[LVWHQFH RI
WHFKQRORJ\ SDUNV DQG LQQRYDWLYH FOXVWHUV WKH HQWUHSUHQHXULDO FXOWXUH WKH DELOLW\ WR DVVLPLODWH WKH UHVHDUFK
UHVXOWV LQWRFXUUHQWSURGXFWLYHDFWLYLWLHV WKHVSHFLILFUHJLRQDOSROLFLHVHWF7KHRSSRUWXQLW\WRKLJKOLJKW WKHVH
IDFWRUV LV DQ HVVHQWLDO DVVHW RI SDQHO GDWD WHFKQLTXHV %DOWDJL  ,W VKRXOG EH DOVR PHQWLRQHG WKDW WKH
UHODWLYHO\VPDOOVL]HRIWKHVDPSOHLQGXFHVDGHJUHHRIXQFHUWDLQW\RQWKHRXWFRPH
&RQFOXVLRQ
$Q HVVHQWLDO FRPSRQHQW RI UHJLRQDO GHYHORSPHQW VWUDWHJLHV LV WKH QHHG WR VXSSRUW DQG IRVWHU LQQRYDWLYH
DFWLYLWLHV EDVHG RQ LQFUHDVHG 5	' LQYHVWPHQWV ERWK SXEOLF DQG SULYDWH $VVXPLQJ WKH SUHVHQFH RI
KHWHURJHQHLW\ EHWZHHQ 5RPDQLDQ GHYHORSPHQW UHJLRQV LQ WHUPV RI WKHLU 5	' LQYHVWPHQW EHKDYLRXU SDQHO
WHFKQLTXHV VKRXOG EH HPSOR\HG IRU KLJKOLJKWLQJ LQGLYLGXDO HIIHFWV DQG DYRLGLQJ WKH ULVN RI REWDLQLQJ ELDVHG
HVWLPDWHV7KHPRGHOVWKDWZHUHHVWLPDWHGVKRZWKDW5	'LQWHQVLW\LQWKHGHYHORSPHQWUHJLRQVRI5RPDQLDLV
SRVLWLYHO\ LQIOXHQFHGE\VSHFLDOLVDWLRQ LQKLJKDQGPHGLXPKLJK WHFKQRORJLFDO OHYHO LQGXVWULDODFWLYLWLHVDQG
DOVR LQ NQRZOHGJHLQWHQVLYH VHUYLFHV ZKLOH ORZ WHFKQRORJLFDO OHYHO LQGXVWULDO DFWLYLWLHV KDYH D QHJDWLYH
LQIOXHQFH7KHUHVXOWVIURP+DXVPDQWHVWLQGLFDWHGWKDWWKHIL[HGHIIHFWVPRGHOSURYLGHVWKHEHVWVSHFLILFDWLRQ
IRURXUGDWD7KLV LV LQ VXSSRUWRI UHJLRQDOKHWHURJHQHLW\ LQGLFDWLQJ WKDW VSHFLILFTXDQWLWDWLYHDQGTXDOLWDWLYH
FKDUDFWHULVWLFVRIWKH5RPDQLDQUHJLRQVVLJQLILFDQWO\LQIOXHQFHWKHLU5	'LQYHVWPHQWVWUDWHJ\
7KHPDLQSROLF\PHVVDJHHPHUJLQJIURPWKLVUHVHDUFKLVWKHQHHGIRUUHJLRQDO5	'VWUDWHJLHVWKDWH[SOLFLWO\
DGGUHVV WKH H[LVWLQJ KLJK WHUULWRULDO LQHTXDOLWLHV LQ UHVHDUFK DFWLYLWLHV DQG VXSSRUW WKH 5RPDQLDQ UHJLRQV LQ
GHYHORSLQJWKHLU5	'SRWHQWLDO
6LQFH RXU DQDO\VLV RQ5	' LQWHQVLW\ GHWHUPLQDQWV FDSWXUHG WKH FKDUDFWHULVWLFV RI DQ LQWHUYDO RI VXVWDLQHG
HFRQRPLFJURZWKDQGIXUWKHUUHVHDUFKLVQHHGHGWRDGGUHVVWKHVSHFLILFFKDOOHQJHVEURXJKWDERXWE\WKHUHFHQW
HFRQRPLFFULVLV
5HIHUHQFHV
%DOWDJL%+Econometric Analysis of Panel Data7KLUGHGLWLRQ, -RKQ:LOH\	6RQV/WG
%HFNHU%3DLQ1:KDW'HWHUPLQHV,QGXVWULDO5	'([SHQGLWXUHLQWKH8."7KH0DQFKHVWHU6FKRROSS±
%KDWWDFKDU\D0	%ORFK+'HWHUPLQDQWVRILQQRYDWLRQ6PDOO%XVLQHVV(FRQRPLFVSS

70   Zizi Goschin /  Procedia Economics and Finance  15 ( 2014 )  64 – 70 
%UDFRQLHU+'R+LJKHU3HU&DSLWD,QFRPHV/HDGWR0RUH5	'([SHQGLWXUH"5HYLHZRI'HYHORSPHQW(FRQRPLFVSS±

'HPLUEDJ 0 *ODLVWHU . :  )DFWRUV 'HWHUPLQLQJ 2IIVKRUH /RFDWLRQ &KRLFH IRU 5	' 3URMHFWV $ &RPSDUDWLYH 6WXG\ RI
'HYHORSHGDQG(PHUJLQJ5HJLRQV-RXUQDORI0DQDJHPHQW6WXGLHVSS±
'H5RVD'HWDO)XQFWLRQDO5HYLHZRIWKH5HVHDUFK'HYHORSPHQW	,QQRYDWLRQ6HFWRUUHVHDUFKSURMHFW)XQFWLRQDO5HYLHZRIWKH
&HQWUDO3XEOLF$GPLQLVWUDWLRQLQ5RPDQLD±,,
)ULWVFK0,QWHUUHJLRQDO'LIIHUHQFHVLQ5	'$FWLYLWLHV$Q(PSLULFDO,QYHVWLJDWLRQ(XURSHDQ3ODQQLQJ6WXGLHVSS
)XUPDQ-/3RUWHU0(6WHUQ67KHGHWHUPLQDQWVRIQDWLRQDOLQQRYDWLRQFDSDFLW\5HVHDUFK3ROLF\SS±
*LDQQLWVLV 7.DJHU0  7HFKQRORJ\ DQG VSHFLDOLVDWLRQ GLOHPPDV RSWLRQV DQG ULVNV" ([SHUW*URXS µ.QRZOHGJH IRU*URZWK¶
DYDLODEOHDWKWWSHFHXURSDHXLQYHVWLQUHVHDUFKPRQLWRULQJNQRZOHGJHBHQKWP
*ULIILWK55HGGLQJ65HHQHQ-0DSSLQJ WKH7RZ)DFHVRI5	'3URGXFWLYLW\*URZWK LQD3DQHORI2(&',QGXVWULHV7KH
LQVWLWXWHIRUILVFDOVWXGLHVZRUNLQJSDSHU1R
*RYHUQPHQW RI 5RPDQLD  1DWLRQDO 5HVHDUFK 'HYHORSPHQW DQG ,QQRYDWLRQ 5', 6WUDWHJ\  DYDLODEOH DW
KWWSZZZHXUD[HVVJRYURVWUDWHJ\B(1SGI
+HLGHQUHLFK 0  ,QQRYDWLRQ SDWWHUQV DQG ORFDWLRQ RI (XURSHDQ ORZ DQG PHGLXPWHFKQRORJ\ LQGXVWULHV 5HV 3ROLF\
GRLMUHVSRO
+RUQ\FK&6FKZDUW]0,QGXVWU\FRQFHQWUDWLRQDQGUHJLRQDO LQQRYDWLYHSHUIRUPDQFHHPSLULFDOHYLGHQFHIRU(DVWHUQ*HUPDQ\
3RVW&RPPXQLVW(FRQRPLHVSS
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